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摘要：为了研究皱纹盘鲍、西氏鲍、绿鲍和杂色鲍等4种鲍的核型特征，实验利用荧光
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70%的蒸馏水 )(37 °C)、4×SSC缓冲液 (室温 )、
4×SSC缓冲液(室温)中各处理5 min，以便洗脱未
杂交成功的残余探针。甩去玻片表面液体，将

































型为2 n=36=20 m+16 sm，约75 %的中期细胞检出
3对45S rDNA位点，其中2对位于14号染色体
(sm)长臂和17号染色体(sm)长臂的端部，1对位






rDNA位点，全部位于 m染色体 (4号、 6号和
8号)长臂的端部(图版Ⅰ-5，6)。杂色鲍的核型公








































































































































































图 1    四种鲍的45S rDNA位点数直方图
(a)皱纹盘鲍45S rDNA位点分布；(b)西氏鲍45S rDNA位点分布；(c)绿鲍45S rDNA位点分布；(d)杂色鲍45S rDNA位点分布
Fig. 1    Histogram of 45S rDNA loci in 4 species of abalone
(a) 45S rDNA sites distribution in H. discus hannai ; (b) 45S rDNA sites distribution in H. gigantea; (c) 45S rDNA sites distribution in H. fulgens; (d) 45S
rDNA sites distribution in H. diversicolor





















































表 1    鲍类45S rDNA 位点定位研究概况
Tab. 1    Summary of location of 45S rDNA in abalone
种类　species 核型　karyotype
45S rDNA(or 18S rDNA)
文献　reference
对数　pair 位置　location
皱纹盘鲍　H. discus hannai 14 m+6 m/sm+16 sm 4
2 th, TER；7 th, TER；12 th, TER；
18 th, TER [3]
20 m+16 sm 2 14 th, TER；17 th, TER [17]
20 m+16 sm 2 13 th, TER；15 th, TER 本实验
西氏鲍　H.gigantea 20 m+16 sm 3 9 th, TER；12 th, TER；14 th, TER [9]
20 m+16 sm 3 5 th, TER；14 th, TER；17 th, TER 本实验
绿鲍　H. flugens 16 m+16 sm+4 st 2 4 th, TER；11 th, TER [6]
16 m+16 sm+4 st 3 4 th, TER；6 th, TER；8 th, TER 本实验
红鲍　H. rufescens 16 m+18 sm+2 st 2 4 th, TER；5 th, TER [8]
粉红鲍　H. corrugata 20 m+14 sm+2 st 2 2 nd, TER；4 th, TER [6]
杂色鲍　H. deiversicolor 16 m+14 sm+2 t 3 3 rd, TER；4 th, TER；12 th, TER 本实验
注: 相对位置参考朱齐春(2017) [18]; TER=端部着丝粒染色体着丝粒末端或者亚端部着丝粒染色体的短臂端部
Notes: the relative locations refer to the Zhu (2017) [18]; TER=centromeric termini of acrocentric chromosomes or terminal on the p-arms
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Comparative chromosome mapping of 45S rDNA in four species of abalone





Abstract: Abalone is not only precious seafood in China, but also important mariculture shellfish. In recent years,
the genetic breeding research of abalone has made rapid progress, but the research data of cytogenetic analysis are
still lacking. Therefore, this study used the fluorescence in situ hybridization (FISH) to compare the distribution of
45S rDNA clusters in Haliotis discus hannai, H. gigantea, H. fulgens, and H. diversicolor. In H. discus hannai,
83% of the metaphase had 2 pairs of 45S rDNA sites, located at terminal of the long arm ends of chromosomes
13th and 16th, respectively. In H. gigantea, about 75% of the metaphase had 3 pairs of 45S rDNA sites, located at
the terminal of the short arm of chromosome 6th, and at the terminal of the long arm of chromosomes 14th and
17th, respectively. In H. fulgens, about 85% of the metaphase cells detected three pairs of 45S rDNA sites, located
at the terminal of the long arms of chromosomes 4th, 6th, and 8th. In H. diversicolor, about 65% of the metaphase
had 3 pairs of 45S rDNA sites, located at the terminal of the short arms of chromosomes 3th, 4th, and 12th. In
addition to the main mode, there were other low-frequency modes in all the 4 species of abalone, suggesting that
these abalone may have several unstable 45S rDNA sites besides the unambiguous sites. The number and the
location of 45S rDNA loci in abalone showed a high level of intraspecific variation in general. These findings may
enrich the cytogenetic research data of abalone and provide basic data for the further studies of genetic breeding in
abalone.
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图版 Ⅰ    4种鲍的45S rDNA的FISH及核型排列图
左侧四幅图(1、3、5、7)分别为皱纹盘鲍、西氏鲍、绿鲍和杂色鲍的45S rDNA中期分裂相图，右侧四幅图(2、4、6、8)为对应的染色
体核型排列图；m. 中部着丝粒染色体，sm. 亚中部着丝粒染色体，st. 近端部着丝粒染色体；绿色信号为45S rDNA
Plate Ⅰ    FISH mapping of 45S rDNA and karyotype of 4 species of abalone
The four left figures (1, 3, 5, 7) were FISH mapping of 45S rDNA gene in H. discus hannai, H. gigantea, H. fulgens and H. diversicolor, respectively; the
four right figures (2, 4, 6, 8) were the corresponding karyotype arrangement of four species abalone; m. metacentric;sm. submetacentric, st.
subtelocentric; the green signal was the 45S rDNA gene




























图版 Ⅱ    4种鲍中45S rDNA位点的其他模式
1、2、3三幅图为皱纹盘鲍45S rDNA中期分裂相图；4、5、6三幅图为西氏鲍45S rDNA中期分裂相图；7、8、9三幅图为绿鲍45S
rDNA中期分裂相图；10、11、12三幅图为杂色鲍45S rDNA中期分裂相图；绿色信号为45S rDNA
Plate Ⅱ    Other patterns of 45S rDNA loci in 4 species of abalone
The 1, 2, 3 three figures were FISH mapping of 45S rDNA gene in H. discus hannai; the 4, 5, 6 three figures were FISH mapping of 45S rDNA gene in
H. gigantea; the 7, 8, 9 three figures were FISH mapping of 45S rDNA gene in H. fulgens; the 10, 11, 12 three figures were FISH mapping of 45S rDNA
gene in H. deiversicolor; the green signal was the 45S rDNA gene
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